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Description 

Field of the Invention 

[0001] The present invention relates to a seal for con- 
tacting a panel, and more particularly, to a weatherseal 
having a contact layer wherein the contact layer in- 
cludes a plurality of particles having a multi-modal par- 
ticle size distribution, the particles forming a surface 
roughness for reducing friction and undesirable noise 
generation upon relative motion between the panel and 
the sea!. 

Background of the Invention 

[0002] Many vehicles employ windows lormed of 
glass panels, wherein the window may be fixed or move- 
able relative to a portion of the vehicle. A common con- 
struction includes the use of a glass panel in a door, 
wherein the door and the glass panel move relative to 
the remainder of the vehicle, and the glass panel moves 
relative to the door. In this construction, the glass panel 
is frequently moved between an open position and 
closed position with respect to the door and/or a portion 
of the vehicle frame. Increased business transactions 
such as restaurant, banking and pharmacy services are 
now regularly offered in a drive -thro ugh format. These 
transactions require the repeated release and engage- 
ment of the glass panel and the vehicle. The repeated 
opening and closing of the glass panel places significant 
stress on the seal between the glass panel and the ve- 
hicle. 

[0003] Alternative weatherseats are employed at the 
interface of a fixed panel such as a front or rear window, 
and the adjacent portion of the vehicle body. 
[0004] Traditionally, a weatherseal is employed at the 
interface between the glass panel and the vehicle door 
and/or the vehicle. The interface between the weather- 
seal and the glass panel must be sufficient to substan- 
tially preclude the penetration of water, air borne parti- 
cles and air along the periphery of the glass panel, while 
still permitting ready engagement and disengagement 
of the glass panel without requiring excessive force. 
[0005] Conventional sealing structures include a soft 
synthetic resin or synthetic rubber. However, such 
weatherseats do not provide for the ready opening and 
closing of the glass panel relative to the seal. Further, a 
large force is often loaded on the window glass thus re- 
sisting opening or closing of the window glass. 
[0006] Prior weatherseals often employed a fiber 
flocking such as polyester on the area in which the 
weatherseal contacts the glass panel. However, the 
flocking process is relatively complicated. The complex 
manufacturing process adds to the cost of the weather- 
seal. Further the flocking can be removed or worn away. 
As the flock is worn from the weatherseal, the loading 
force substantially increases. 

[0007] As a solution to the complications associated 



with flocking, a contact layer can be coated. However 
these weatherseals often generate noise upon relative 
motion of the glass panel relative to the seal. This rela- 
tive motion occurs during intended engagement and dis- 

5 engagement of the panel and the weatherseal as well 
as when the panel is engaged with the weatherseal. 
That is, as vibrations are transmitted through a vehicle, 
the panel often moves relative to the weatherseal and 
such movement generates noise such as squeak or itch. 

10 The noise may be generated between door panels and 
the vehicle body, such as in upper auxiliary seals as well 
as window seals. During normal vehicle flexure, previ- 
ous weather strips have caused noticeable squeaking 
sounds which are detrimental or offensive to persons in 

'5 the vehicle. In addition, the relative motion may wear or 
chafe the paint on the vehicle, leading to corrosion. 
[0008] Therefore, the need exists for a weatherseal 
which provides enhanced anti-squeak characteristics, 
while maintaining the necessary sealing functions. The 

20 need also exists for a weatherseal exhibiting reduced 
friction when engaging and disengaging a panel. A need 
further exists for a method of forming such a weather- 
seal. 

25 Summary of the Invention 

[0009] The present invention provides a weatherseal 
for sealingly engaging a panel, wherein the weatherseal 
reduces friction and noise generation upon relative mo- 

30 tion between the weatherseal and the panel, the relative 
motion including intended engaging and disengaging 
motions as well as vehicle flexure induced motions. 
Thus, the present invention provides a weatherseal for 
releasabte engagement with a pane! as well as perma- 

35 nent engagement with a panel. 

[0010] in a first configuration, the present weatherseal 
includes a contact layer having a contact surface, the 
contact surface incorporating a plurality of particles in a 
multi-modal particle distribution, wherein the plurality of 

40 particles substantially reduces friction and precludes 
noise generation upon movement of the panel relative 
to the weatherseal. The particles of the multi-modal size 
distribution are selected to form an irregular textured 
surface for engaging the panel. The specific configura- 

45 tion of the multi-modal distribution is at least partially de- 
termined by the intended application of the seal and the 
operating environments. 

Brief Description of the Drawings 

50 

[0011] Figure 1 is a perspective view of a vehicle em- 
ploying a number of seals. 

[0012] Figure 2 is a cross sectional view taken along 
lines 2-2 of Figure 1 . 
55 [0013] Figure 3 is a cross sectional view taken along 
lines 3-3 of Figure 1 . 

[0014] Figure 4 is a perspective view of a further con- 
figuration of the weatherseal. 
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[0015] Figure 5 is a perspective view of an alternative 
configuration of the weatherseal. 
[0016] Figure 6 is a perspective view of another con- 
figuration of the weatherseal. 

[0017] Figure 7 is a graph representing a first mufti- 
modal particle size distribution. 
[0018] Figure 8 is a graph representing a second mul- 
ti-modal particle size distribution. 
[0019] Figure 9 is a graph representing a third multi- 
modal particle si2e distribution. 
[0020] Figure 10 is a graph representing a fourth mul- 
ti-modal panicle size distribution. 
[0021] Figure 11 is a cross section view of a weather- 
seal showing a distribution of particles in a weatherseal 
having a multi-modal particle size distribution. 

Detailed Description of the Preferred Embodiments 

[0022] Referring to Figure 1 , the weatherseal 1 0 ol the 
present invention may be employed at various locations 
on a motor vehicle 12. The weatherseal 10 may be lo- 
cated between a portion of the frame of the vehicle 12 
and a moveable portion such as a door or window panel 
14. Alternatively, the weatherseal 10 may be located be- 
tween portions intended to be fixed such as a windshield 
or a rear window and the vehicle 12. 
[0023] Although the term panel 1 4 is used to describe 
a window, it is understood that panel may be any of a 
variety of materials such as, but not limited to glass, 
plastics, composites, or metal, which may be coated, 
painted, surface treated or bare. Therefore, the panel 
14 may include glass such as windows, and metal or 
composites such as vehicle body parts, which may be 
intended to be stationary or movable with respect to the 
paneh 

[0024] The weatherseal 1 0 may have any of a variety 
of cross sectional profiles, such as, but not limited to "U", 
"J", "C H or "L" shaped. Typical profiles are shown in Fig- 
ures 2-6. 

[0025] The present weatherseal 10 includes an elas- 
tomeric substrate 20 and a contact layer 40 disposed 
on portions of the substrate which contact the panel 14. 
[0026] The substrate 20 forms a base for the contact 
layer 40 and may be any of a variety of materials. The 
substrate 20 may be a thermoplastic, thermoset or a 
combination of thennoplastic portions and thermoset 
portions. A preferred thermoplastic material includes 
thermoplastic elastomers or olefinic TPEs. A preferred 
thermoset material is EPDM. The combination of mate- 
rials in the substrate may be a selected to provide a de- 
sired rigidity and softness for various sections of the 
weatherseal 10. Additionally, the substrate 20 may in- 
clude a reinforcing structure 22 such as a metal carrier, 
wire or thermoplastic material. The substrate 20 may 
have any of a wide variety of cross-sectional profiles. 
For example, the cross-section profile may be generally 
a U a , "J", °C n or "L" shaped or planar. Although the sub- 
strate 20 is described herein, it is understood the contact 



layer 40 may be disposed onto any of a variety of sup- 
ports including portions of the vehicle 12. 
[0027] As shown in Figures 2-6, the contact layer 40 
is disposed on portions of the substrate 20 and includes 
5 a contact surface 42 for contacting the panel 14. Refer- 
ring to Figures 7-11 , the contact layer 40 includes a plu- 
rality of particles 50 having a multi-modal particle size 
distribution forming at least a portion of the contact sur- 
face 42. The particles 50 are selected and sized to pro- 
10 vide a sufficient roughness in the contact surface 42 to 
reduce noise generation upon relative movement of the 
weatherseal 10 and the panel 14, and reduce friction 
therebetween without sacrificing the desired sealing 
function. That is, the weatherseal 10 substantially pre- 
ts eludes environmental migration across the panel- 
weatherseal interface under intended operating param- 
eters. 

[0028] The particles 50 may be uniformly distributed 
throughout the contact layer 40. Alternatively, the parti- 
cles 50 may be located proximal to the surface of the 
contact layer 40. The surface of the contact layer 40 is 
thus defined by a plurality of projections 44. The projec- 
tions 44 generally define the contact area between the 
contact layer 40 and the panel 14. The projections 44 
may have a density of approximately 1 to 5 projections 
per square millimeter. Typically, the projections 44 ex- 
tend from an adjacent portion of the contact layer 40 by 
a distance of approximately 5 to 120 microns. It is un- 
derstood that design considerations may require alter- 
native sized projections, and hence particles. 
[0029] The projections 44 may be formed as the par- 
ticles are encapsulated by the contact layer 40. That is, 
a convex bulge in the contact layer 40 is formed by an 
underlying particle 50. In addition, the projection 44 may 
be formed by an exposed surface of the particle 50. That 
is, the particle 50 is partially embedded in the contact 
layer 40 and a portion of the particle is exposed as a 
projection 44. 

[0030] Referring to Figure 11, the contact layer 40 
may include a resin 46 which carries the particles 50. 
The particles 50 and the resin 46 are selected to provide 
a sufficient bond to preclude separation of the particles 
from the resin as well as preclude unintended separa- 
tion of the contact layer 40 from the substrate 20. The 
contact layer 40 may have any of a variety of thickness- 
es, as dictated by the intended operating environment 
of the weatherseal 10. For example., the contact layer 
thickness may be from approximately 40 microns to ap- 
proximately 1,000 microns. It has been found that for 
increased flexibility of the weatherseal 10 a reduced 
thickness of the contact layer 40 is advantageous. The 
particle size is selected in conjunction with the desired 
thickness of the contact layer 40. 
[0031 ] The resin 46 may be a thermoplastic resin such 
as an olefin, and may include polypropylene or polyeth- 
ylene with a tow melt flow index. It is understood that 
fillers, binders or other additives may be included in the 
resin 46. Preferably, the thermoplastic resin of the con- 
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tact layer 40 is selected to bond to the material of the 
substrate 20 without requiring secondary adhesives. 
However, it is understood that secondary adhesives 
may be employed. 

[0032] Alternatively, the resin 46 of the contact layer 
40 may be formed of a thermosetting resin which is cur- 
able by any of a variety of mechanisms including chem- 
ical, heat, and radiation. Typical materials for the ther- 
mosetting resin include, but are not limited to, cross link- 
able urethane or a rubber based compound such as EP- 
DM and modified EPDM. 

[0033] The particles 50 may be formed of any of a va- 
riety of materials including ceramic, mineral, thermoset 
or thermoplastic materials. Typical materials for the par- 
ticles 50 include polyethylene, UHMW (ultra high mo- 
lecular weight) polyethylene, polypropylene, polyamide 
or cross linked versions thereof. It is also understood 
the particles 50 may be surface treated to enhance ad- 
hesion in ihe contact layer. Preferably, Ihe particles 50 
are non degrading to the panel 14 and are sufficiently 
bonded in the contact layer 40 to preclude separation 
during manufacture, installation or use of the weather- 
seal 10. The plurality of particles 50 forming the multi- 
modal particle size distribution may be formed of differ- 
ent materials. That is, a first portion of the plurality of 
particles may be a first material and a second portion ol 
the plurality of particles may be a second material. 
[0034] In a first configuration as shown in Figure 7, 
the plurality of particles 50 define a bi-modal particle 
size distribution and are retained in the contact layer 40 1 
shown schematically in Figure 11. Preferably, the plu- 
rality of particles 50 are chemically bonded to the con- 
tact layer 40 to preclude separation during manufacture, 
installation or use of the weatherseal 10. However, it is 
anticipated that adhesives or bonding agents may be 
employed to assist in retention of the particles 50 in the 
contact layer 40. Preferably, the particles 50 and the 
contact layer 40 are selected to form a sufficient chem- 
ical bond without requiring secondary adhesives. It is 
also contemplated the particles 50 may be connected 
to the resin 46 or retained in the contact layer 40 by me- 
chanical connection. That is, the primary retention force 
results from corresponding structure between the parti- 
cles 50 and the contact layer 40 to mechanically retain 
the particles. Further, the particles 50 may be retained 
by a combined chemical bonding and mechanical reten- 
tion. 

[0035] The multi-modal particle size distribution in- 
cludes bi-modal; tri-modal or higher modality (all being 
encompassed by the term "multi-modal"). As shown in 
Rgures 7-10, a curve 60 representing the distribution of 
particle sizes has at least two points "modes" 66 where 
the slope of a tangent to the curve is zero and the points 
are local maximums. Alternatively stated, the particle 
size distribution graph 60 includes at least two points 66 
where the first derivative of the distribution function is 
zero, the two points representing a local maximum rath- 
er than a local minimum or inflection point. Thus, the 



multi-modal particle size distribution curve 60 includes 
at least two local maximums 66. In a bi-modal particle 
size distribution curve 60 there are two local maximums 
66 and in a tri-modal particle size distribution curve there 

5 are three local maximums. 

[0036] The multi-modal particle size distribution in the 
contact layer 40 may be accomplished by a variety of 
mechanisms. For example, particles of different materi- 
als may be used, particles of different distribution curves 

10 may be used, or even particles of the same material sub- 
jected to different processing may be used. For exam- 
ple, a first plurality of particles 50 may be mixed or blend- 
ed with a second plurality of particles, such that a result- 
ing particle size distribution curve for the mixture has a 

« first mode 66 and a different second mode 66. 

[0037] It is understood that in the particle size distri- 
bution in the contact layer 40, each mode 66 may have 
a different number (frequency) of particles 50. That is, 
in a multi-modal particle size distribution, the number of 

20 particles 50 of a first mode may be substantially less 
than or greater than the number of particles of a second 
mode. In a further configuration, the relative weight of 
the particles defining a mode 66 within the particle size 
distribution curve 60 may be equalized. Alternatively, it 

25 is contemplated that a relatively equal number of parti- 
cles 50 may be included in each mode 66. In addition, 
the size of the particles 50 in each mode 66, local max- 
imum, in the particle size distribution curve may be prox- 
imal to each other or spaced from each other. That is, a 

30 first mode 66 may have a particle size that is within ap- 
proximately 3 to 5 percent of the particles 50 in a second 
mode. Alternatively, the first mode 66 may have a par- 
ticle size that differs from a particle size of the second 
mode by more than 5 percent. The particular multi-mo- 

35 dal distribution curve maybe selected in response to the 
intended operating environment of the weatherseal 1 0. 
[0038] The substrate 20, the contact layer 40 and the 
plurality of particles 50 are selected such that upon a 
compressive force against the contact layer and the pro- 
jections.the particles are not substantially displaced into 
the contact layer or the underlying substrate. That is, the 
particles 50 maintain the area of contact between the 
weatherseal 10 and the panel 14, and the area of con- 
tact is not significantly increased upon an increase in 

45 the pressure. 

Method of Manufacture 

[0039] The substrate 20 may be formed by any of a 
50 variety of conventional manufacturing methods. Extru- 
sion, molding and forming are all known methods of 
forming the substrate 20, with or without a reinforcing 
member 22. 

[0040] The contact layer 40 may be formed in any of 
55 a variety of configurations such as a pre-formed tape, 
co-extruded with the substrate 20 or a subsequently ex- 
truded onto the substrate. 

[0041] For example, in an extrusion process, the plu- 
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rality of particles 50 are mixed with the resin 46 of the 
contact Iayer40. The substrate 20 may then be extruded 
and the mixture of particles 50 and resin 46 is co-extrud- 
ed or subsequently extruded onto the substrate. If ther- 
mosetting materials are employed, subsequent curing 
by any of the known methods may be employed. It is 
contemplated that the particles 50 are selected to retain 
their integrity and avoid substantial degradation upon 
curing of any thermosetting portion of the weatherseal 
10. 

[0042] Alternatively, the particles 50 may be intro- 
duced into the contact layer 40 after extrusion of the con- 
tact layer by any of a variety of deposition methods such 
as spreaders, sprayers or rollers. Thus, the contact layer 
40 may include particles 50 which are spread, sprayed 
or rolled onto or into the resin of the contact layer. 
[0043] In the tape configuration, the particles 5 are in- 
corporated into a resin, which is formed as a ribbon or 
tape. The tape may be coexlruded with the substrate 20 
or subsequently attached to the substrate by mechani- 
cal bonding, heat bonding, adhesives or a combination 
thereof. 

[0044] While a preferred embodiment of the invention 
has been shown and described with particularity, it will 
be appreciated that various changes and modifications 
may suggest themselves to one having ordinary skill in 
the art upon being apprised of the present invention. It 
is intended to encompass all such changes and modifi- 
cations as fail within the scope and spirit of the append- 
ed claims. 



Claims 

1. A weatherseal for engaging a panel in a vehicle, 
comprising: 

(a) a contact layer having a contact surface en- 
gaging the panel; and 

(b) a plurality of particles in the contact layer 
forming a roughness in the contact surface, the 
piuraiity of particles defining a particle size dis- 
tribution having two local maximums. 

2. The weatherseal of Claim 1, wherein a frequency 
of particles at a first local maximum is equal to a 
frequency of particles at a second local maximum. 

3. The weatherseal of Claim 1 , wherein a frequency 
of particles at a first local maximum is greater than 
a frequency of particles at a second local maximum. 

4. The weatherseal of Claim 1, further comprising a 
substrate supporting the contact layer, the sub- 
strate being one of a thermoplastic and a thermoset 
material. 

5. The weatherseal of Claim 1 , wherein the particles 



are one of a ceramic, mineral, thermoset or thermo- 
plastic materials. 

6. The weatherseal of Claim 1 , wherein the particles 
s are one of polyethylene, UHMW polyethylene, poly- 
propylene, polyamide and cross linked versions of 
polyethylene, UHMW polyethylene, polypropylene 
or polyamide. 

10 7. A weatherseal for contacting a panel in a vehicle, 
comprising a contact including a sufficient number 
of panicles in a multi-modal particle distribution to 
substantially preclude noise generation upon 
movement of the panel relative to the weatherseal. 

15 

8. An interface between a seal and panel, comprising 
a contact surface at least partially defined by a plu- 
rality of particles having a multi-modal particle size 
distribution. 

20 

9. The interface of Claim 8, wherein the multi-modal 
particle size distribution includes two modes. 

10. The interface of Claim 8, wherein a frequency of a 
25 first mode is substantially equal to a frequency of a 

second mode. 

11. The interface of Claim 8 : wherein a frequency of a 
first mode is greater than a frequency of a second 

30 mode. 

12. The interface of Claim 8, wherein a frequency of a 
first mode is less than a frequency of a second 
mode. 

35 

13. The interface of Claim 8, wherein the modes are lo- 
cal maximums. 

14. The interface of Claim 8, further comprising a base 
40 supporting the contact surface, 

15. The interface of Claim 8, further comprising contact 
layer to which the particles are connected. 

45 16. A weatherseal comprising: 

(a) a substrate of a first elastomeric material: 

(b) a contact layer of a second different mate- 
rial; and 

50 (c) a plurality of particles in the contact layer 

the particles having a multi-modal particle size 
distribution. 

17. A method of forming a weatherseal. comprising dis- 
55 posing a plurality of particles on a contact layer of 
the weatherseal to attach to the contact layer, the 
particles having a mutti-moda! particle size distribu- 
tion. 



5 



EP 1 132 243 A1 




EP1 132 243 A1 




7 



EP1 132 243 A1 




EP 1 132 243 A1 




FIGURE 8 



Frequency 
of particle size 




Particle size 



9 



EP 1 132 243 A1 



FIGURE 9 



Frequency 
of particle size 




FIGURE 10 



Frequency 
of particle size 




EP 1 132 243 A1 



FIGURE 11 




11 



EP1 132 243 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 01 30 2245 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



"1 



Citation of document with indication, where appropriate, 
o? relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnLCl.7) 



! A 



US 5 447 671 A (KATO KATSUH1SA ET AL) 
5 September 1995 (1995-G9-G5) 

* column 2, line 23 - colunm 3, line 2; 
claims 1,4-6,11-13; figures 2,6-8 * 

PATENT ABSTRACTS OF JAPAN 
vol. 007, no. 055 (M-198) , 

5 March 1983 (1983-03-05) 

6 JP 57 2G1716 A (HASHIMOTO FORKING KOGYO 
KK), 10 December 1982 (1982-12-10) 

* abstract * 

WO 00 05088 A (SCHLEGEL CORP ; BERRY DAVID 
.HAROLD (US)} 3 February 2000 (200G-02-O3) 

* claims 1,2,4,7,10,13-15; figure 4 * 

;W0 00 03884 A (UTERBACK KEVIN DALE 
;SCHLEGEL CORP (US); WATTS JASON 0 (US); 
JANES) 27 January 200G (2000-01-27) 

* page 2, paragraph 4 - page 3, paragraph 
1; figures 2-4 * 

EP 0 978 404 A (TOYODA GOSEI KK ;SUMIT0M0 
CHEMICAL CO (JP)) 

9 February 2000 (20Q0-02-O9) 

* page 1, line 55 - page 2, line 8; claims 
1-7; figures 3,4 * 

US 4 442 156 A (YAMAGUCHI TOSHIAKI) 

10 April 1984 (1984-04-10) 

* claims 1,2; figure 10 * 

PATENT ABSTRACTS OF JAPAN 
vol. 007, no. 120 (N-217), 
25 May 1983 (1983-05-25) 
& JP 58 039517 A (KINUGAWA GOMU KOGYO KK) , 
:8 March 1983 (1983-03-08) 

* abstract * 



The present search report has been drawn up tor all cfeims 



1.4-8, 
16,17 



1,4-8, 
16,17 



1.7,16, 
17 



1.7,16, 
17 



1.7,16, 
17 



1.7,16, 
17 



1.7.16, 
17 



B60J1Q/00 



TECHNICAL FIELDS 
SEARCHED (lltl.Cl.7) 



B60J 



BERLIN 



Dait erf ramoieton o: the seven 

21 June 20G1 



Ei an- me; 

Thomas, C 



CATEGORY OF CITED DOCUMENTS 

X : pamculany relevant d taken atone 

V : particularly relevant it combined wtffi anotner 

documum of the same category 
A : tecrwoiogicaJ background 
O : norHwitten disclosure 
P : intermediate documenj 



T : lhaory or principle underlying the invention 
E : earlier patent document but pu Wished on, or 

aftef the tiling OatB 
O : document c4ed in the appication 
I : document cited for other reasons 



& : member or the uire patent family, corresponding 
document 



12 



EP1 132 243 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 01 30 2245 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
cf relevant passages 



Relevant 
to dairr. 



classification of the 

APPLICATION QfttCL7) 



US 5 424 G19 A (MIYAKAWA NAOHISA 
13 June 1995 (1995-06-13) 
* claims 1,5,6 * 



ET AL) 



1,7,16, 
17 



TECHNICAL FIELDS 
SEARCHED (1M.C1.7) 



The present search report has been drawn up tor all claims 



! 



BERLIN 



DilB o: ttxnplmcn t»< tr* warm 

21 June 2G01 



Thomas, C 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken a lore 

Y : particularly relevant H co.Tibj.ied with anoffia 

document of the saryj category 
A : technological background 
0 ; non-written cectosura 
P : tntermediaiQ document 



T : theory cr principle unaertymg the invention 
E : earlier patent document, out pub ashed on, or 

after the ffitno dale 
D : document died in the appficafon 
I : coo/mom chad for other masons 

A : member of the same patent tamfly, cons? ponding 
Cocumeitf 



13 



EP 1 132 243 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 01 36 2245 



This amex lists the patent family members relating to flia patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liabla lor thase particulars which are merely given for the purpose of information. 

21-96-2081 



Patent document 
cried in search report 


Publication | 
date 




Patent family 
member (s) 


Publication 
date 


US 5447671 


A 


05*09-1995 


JP 


2832 193 B 


02-12-1998 








JP 


8025452 A 


30-01-1996 








DE 


4142661 A 










DE 


4202475 A 










FR 


2674482 A 


02-10-1992 








GB 


2257451 A,B 


13-01-1993 








IT 


1258836 B 


9G-A9-1 QOfi 








KR 


231112 8 


1 C-1 1 -1QGQ 
13 11 17» 


JP 57201716 


A 




JP 


1024643 B 










JP 


1549099 C 


09-03-1990 


WO 0005088 


A 




AU 


5G85799 A 




WO 0003884 


A 


CI UX "tvww 


AU 


4847899 A 










EP 


1097052 A 


09-05-7QA1 


EP 0978404 


A 


fKUfl9-?ftfifl 
\f7 "KJC tOOU 


JP 2000052780 A 


22-0?-?Q0fl 


US 4442156 


A 


10-04-1984 


JP 


57176154 A 


29-10-1982 








JP 


57176155 A 


29-10-1982 








JP 


1035740 B 


26-07-1989 








JP 


1648532 C 


13-03-1992 








JP 


57176156 A 


29-10-1982 








AU 


541318 B 


03-01-1985 








AU 


8263082 A 


28-07-1983 








US 


4511526 A 


16-04-1985 


JP 58039517 


A 


08-03-1983 


JP 


1425188 C 


15-02-1988 








JP 


62029248 B 


25-06-1987 








AU 


553127 B 


03-07-1986 








AU 


8387482 A 


10-03-1983 








US 


4448835 A 


15-05-1984 


US 5424019 


A 


13-06-1995 


GB 


2285946 A,B 


02-08-1995 








JP 


6344472 A 


20-12-1994 








JP 


7073893 B 


09-08-1995 








CN 


1105627 A.B 


26-07-1995 








DE 


4411316 A 


08-12-1994 








FR 


2706144 A 


16-12-1994 








KR 


150251 B 


15-10-1998 





& For more details about this annex : see Official Journal of the European Paienl Oflice, No. 12/92 



14 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



